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Summary  Cervical  cancer  is  the  most  common  disease  among  Thai  women.  The
cervical  cancer  mortality  rate  has  increased  in  the  previous  decade.  Therefore,
this  cross-sectional  study  was  conducted  to  examine  the  factors  associated  with
cervical  cancer  screening  adherence.  Stratiﬁed  sampling  with  the  proportional  to
size  method  was  used  to  select  registered  women  aged  30—60  years.  Of  the  700
self-administered  questionnaires  distributed  during  July  and  September  of  2012,
675  were  returned,  resulting  in  a response  rate  of  96.2%.  Approximately  65.4%
of  the  women  were  considered  to  be  adherent  to  cervical  cancer  screening  (i.e.,
maintainers)  as  deﬁned  by  at  least  one  screening  within  the  recommended  5-year
screening  interval  and  the  expectation  of  attending  a  screening  in  the  future.  Chi-
square  tests  revealed  that  occupation,  marital  status,  number  of  children,  sexual
activity,  health  insurance  scheme,  history  of  oral  contraceptive  pill  use,  perceived
barriers,  perceived  beneﬁts,  and  knowledge  about  cervical  cancer  prevention  were
signiﬁcantly  associated  with  cervical  cancer  screening  adherence.  After  adjusting
for  occupation,  marital  status,  number  of  children,  and  health  insurance  in  the
model,  perceived  barriers  (Adj  OR  =  1.97,  95%  CI  =  1.24—3.10)  and  knowledge  (Adj
OR  =  1.65,  95%  CI  =  1.13—2.41)  remained  signiﬁcant  predictors  of  cervical  cancer
screening  adherence.  These  ﬁndings  suggest  that  the  non-housewives,  women  of
single/separated/divorced/widowed  status,  and  women  with  no  children  should  be
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Introduction
Human  papilloma  virus  (HPV)  infections  are  caused
by sexual  intercourse  and  other  sexual  acts.  If  a
case results  in  persistent  HPV,  a  woman  may  get  cer-
vical cancer.  Cervical  cancer  progresses  gradually,
and there  is  a  lag  of  10—20  years  from  the  onset  of
the disease  to  the  advanced  stage.  The  WHO  esti-
mated that  the  number  of  patients  with  cervical
cancer around  the  world  was  more  than  one  million
in the  year  2005  [1]. Estimates  of  new  cases  indi-
cated  an  increase  from  527,624  in  2012  to  609,270
in 2020,  and  the  estimated  number  of  cervical  can-
cer deaths  is  estimated  to  rise  from  265,673  in  2012
to 315,727  in  2020  [2]. Ninety  percent  of  new  cases
live in  developing  countries,  and  95%  of  cases  of
death also  occur  in  developing  countries  [1].
Cervical cancer  screening  has  been  improved
in developed  countries  over  recent  decades.
These experiences  indicate  that  good  planning  and
good organization  of  screening  programs  result  in
decreases  in  new  cervical  cancer  cases,  which  in
turn is related  to  a  reduction  in  the  mortality  rate
for cervical  cancer  [1].
The incidences  of  cervical  cancer  per  100,000
females in  the  Thai  population  remained  nearly
the same  and  between  18.8  and  24.7  from  1999
to 2002  [3].  The  death  rate  from  cervical  can-
cer per  100,000  females  in  the  Thai  population  in
2010 was  four  times  the  death  rate  in  1998,  and
this rate  continues  to  rise  [4].  The  National  Cancer
Institute  of  Thailand  reported  that  cervical  cancer
was the  leading  cause  of  cancer-related  death  in
women in  1996  and  1999  [5]. This  trend  changed
in 2001—2003;  the  leading  cause  of  death  among
women was  breast  cancer  [6].  A  meta-analysis
was conducted  in  Thailand  in  2005  and  revealed
that the  cervical  cancer  prevalence  was  0.38%,
and precancerous  lesions  were  present  in  2.4%  of
women. Furthermore,  the  detection  of  precancer-
ous lesions  is  very  useful  in  secondary  prevention
[7].  The  percentage  of  women  aged  30—60  years
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g  Pap  tests.  Strategies  for  overcoming  the  barriers  of
 mobile  units  for  cervical  cancer  screening,  should  be
ms  should  be  strengthened  and  promoted  to  overcome
wledge  deﬁciencies.
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ho  received  cervical  cancer  screenings  in  the
 years  before  2009  was  60.2%,  and  municipal
omen were  less  likely  to  receive  screening  than
omen  who  lived  in  non-municipal  areas  (52.1%  vs.
4.3%, respectively)  [8]. A  multiple  logistic  regres-
ion analysis  of  a  case—control  study  of  Thai  women
aged  35—60  years  who  lived  in  an  area  for  which
 primary  care  unit  of  Kalasin  municipality  was
esponsible)  revealed  that  having  abnormal  vaginal
ymptoms,  no  embarrassment  about  the  procedure
nd having  time  were  factors  that  were  signiﬁcantly
elated to  the  decision  to  attend  a  cervical  can-
er screening.  The  women  who  have  never  been
creened in  the  previous  5  years  decided  that  they
ill undergo  cervical  cancer  screening  tests  if  they
ave time  [9]. Additionally,  there  have  been  two
ross-sectional  studies  in  municipality  areas  that
ave reported  that  attitudes  about  cervical  cancer
creening  are  signiﬁcantly  associated  with  cervi-
al cancer  screening  behaviors.  However,  the  other
actors  were  incompatible  [10,11]. An  evaluation
f cervical  cancer  and  breast  cancer  management
n Thailand  in  2010  reported  that  limited  informa-
ion hindered  comprehensive  evaluation  and  that
n important  weakness  of  screening  was  accessibil-
ty [12]. Although  one  study  in  Thailand  indicated
hat the  prophylactic  HPV  vaccination  was  likely
o be  cost  effective  [13],  the  Ministry  of  Public
ealth has  expanded  cervical  cancer  screening  pro-
rams rather  than  promoting  the  HPV  vaccine  [14].
lthough the  prevention  program  has  been  pro-
oted intensively,  women  continue  to  lack  access
o regular  screening  services,  particularly  in  urban
reas of  Thailand.  These  three  studies  in  munic-
palities of  Thailand  did  not  explore  the  factors
ssociated with  cervical  cancer  screening  adher-
nce; therefore,  this  study  was  conducted  to  gain
ew knowledge.  Early  screening  and  early  treat-
ent are  crucial  for  reducing  the  number  of  the
atients  with  invasive  cancer.  Increasing  cervical
ancer  screening  adherence  in  the  target  popu-
ation  is  an  essential  strategy  for  the  control  of
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Reterminants  of  cervical  cancer  screening  adheren
ervical  cancer.  It  is also  necessary  to  understand
he inﬂuential  factors  that  affect  the  adherence  to
ervical cancer  screening  to  increase  this  adher-
nce.  Subsequently,  appropriate  activities  can  be
esigned to  enhance  cervical  cancer  screening
dherence. Although  urbanization  has  spread  all
ver the  world,  there  has  been  little  research  con-
erning  the  factors  associated  with  cervical  cancer
creening  adherence.  Therefore,  explorations  of
nﬂuential  factors  will  be  beneﬁcial  for  increasing
he accessibility  of  cervical  cancer  screening  ser-
ices and  consequently  reducing  the  morbidity  and
ortality  of  cervical  cancer  in  urban  areas.
aterial and methods
he  target  population  for  this  study  was  women
ged 30—60  years  who  had  registered  at  the
uangya 4  Contracting  Unit  of  Primary  Care
Muangya4 CUP).  This  CUP  comprises  of  ﬁve  pri-
ary care  units  (PCUs)  in  the  Muang  district  of
he Nakhon  Ratchasima  Province,  which  is located
n the  northeast  region  of  Thailand.  The  Nakhon
atchasima province  launched  a  cervical  cancer
creening program  that  targeted  women  aged
5—60 years  in  32  districts  from  2007  to  2009.  The
ercentages  of  coverage  of  the  target  groups  were
1.4%,  60.0%,  and  72.5%  in  2007,  2008,  and  2009,
espectively.  The  percentage  of  pre-malignancies
n each  year  and  the  percentage  of  malignancies
ended to  decrease  [15].  From  2007  to  2009,  the
uangya4  CUP  reported  coverage  percentages  of
3.85%, 27.46%,  and  11.56%,  respectively.  The  cer-
ical cancer  incidence  rates  per  100,000  in  the  same
eriod were  7,  21,  and  25  [16]. The  Muangya4  CUP
as attempted  to  continually  improve  alternative
trategies to  increase  cervical  cancer  screening,
ut its  coverage  rate  for  cervical  cancer  screening
as lower  than  that  of  the  Nakhon  Ratchasima
rovincial,  and  the  cervical  cancer  incidences  per
00,000 tended  to  be  higher  than  the  national
ates. In  2010,  the  Bureau  of  Policy  and  Strategy  of
he Ministry  of  Public  Health,  Thailand  launched  a
4-item health  check-up  program  to  increase  the
ffectiveness  and  efﬁciency  of  health  screening.
tem 10  stated  that  cervical  cancer  screening  should
e provided  for  women  aged  30—60  years  and
omen who  have  already  had  sexual  intercourse
17].
Stratiﬁed  random  sampling  was  used  to  select
espondents, ﬁve  PCUs  served  as  the  strata,  and
he numbers  of  women  selected  were  proportional
o the  size  of  the  female  population.  The  sample
ize was  estimated  using  a  conﬁdence  interval  of
5%, an  acceptance  error  of  2%,  and  the  proportions
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hat  had  undergone  cervical  cancer  screening  in
ach PCU  in  the  previous  year.  The  desired  power
or the  required  sample  size  was  80%.  An  addi-
ional 25%  was  added  to  the  calculated  sample  size
f 552  based  on  the  experience  of  one  researcher
egarding survey  research  in  urban  areas.  There-
ore, the  required  sample  size  was  at  least  700.
A self-administered  questionnaire  comprised  of
he following  four  parts  was  disseminated:  socio-
emographic  background  and  Pap  smear  screening
tatus  information;  knowledge  about  the  risks,  the
isease and  screening  for  cervical  cancer;  per-
eptions about  screening;  and  self-efﬁcacy.  This
uestionnaire  was  modiﬁed  from  the  Beliefs  28-
tems Questionnaire  (CPP-28  Questionnaire)  to  be
ppropriated  for  the  Thai  context  and  the  reviewed
ariables  [18].
The  pretest  was  conducted  in  two  rounds  on
roups of  women  aged  from  30  to  60  years  from
earby catchment  areas.  The  reliability  of  the
retest  revealed  Cronbach’s  alpha  coefﬁcients  for
he perceived  threats,  beneﬁts,  barriers,  and  cues
o action  of  0.701,  0.648,  0.990,  and  0.701,  respec-
ively. The  KR-20  was  0.768  for  the  10  knowledge
uestions. The  Cronbach’s  alpha  coefﬁcient  was
.871 for  the  10  self-efﬁcacy  questions.
Both the  dependent  and  independent  variables
ere chosen  based  on  a literature  review.  Cervi-
al cancer  screening  status  was  assigned  as  the
ependent  variable  and  was  determined  based  on
he self-reports  of  woman  aged  30—60  years.  The
omen  were  considered  to  be  adherent  to  cervi-
al cancer  screening  (i.e.,  maintainers)  if  they  had
ndergone  at  least  one  screening  within  the  rec-
mmended  5-year  screening  interval  and  expected
o undergo  an  additional  screening  in  the  future.  A
oman was  considered  non-adherent  (i.e.,  a  non-
aintainer)  if  she  did  not  meet  these  criteria.
Chi-square  tests  and  multiple  logistic  regression
ith the  backward  method  were  used  to  examine
he associations  of  the  socio-demographic  charac-
eristics,  perceptions,  knowledge,  and  self-efﬁcacy
ith cervical  cancer  screening  adherence,  and  the
evel of  signiﬁcance  was  set  to  5%.  The  study  factors
hat were  found  to  be  signiﬁcant  in  the  chi-square
ests were  included  in  the  ﬁnal  multiple  logistic
egression model.  Formal  approvals  to  collect  the
ata were  obtained  from  the  ethics  committees  of
ahidol University  and  the  study  sites.
esultsf  the  700  self-administered  questionnaires  dis-
ributed, 675  were  returned  for  a response  rate
f 96.2%.  However,  only  595  of  the  questionnaires
546  S.  Visanuyothin  et  al.
Table  1  Distribution  of  the  respondents  according  to
socio-demographic  factors.
Variables  Number  (%)
Age
30—39  154  (25.9)
40—49  219  (36.8)
50—60 222  (37.3)
Median  =  46,  QD  =  6.5,  range  =  30—60
Body  mass  index  (kg/m2)
<18.5  (underweight) 26  (4.5)
18.6—22.9  (normal  weight)  220  (37.8)
23—24.9  (overweight  1)  108  (18.5)
25—29.9  (overweight  2)  155  (26.6)
≥30  (obese)  74  (12.7)
Median  =  23.8,  QD  =  2.75,  range  =  14.7—41.2
Education  levels
Higher  than  primary  school  level  365  (61.3)
Primary  school  or  lower  level  230  (38.7)
Occupation
Housewife/cleaner  134  (22.5)
Non-housewife  461  (77.5)
Household  income
<5000  Baht  107  (18.0)
5000—20,000  Baht  397  (66.7)
>20,000  Baht  91  (15.3)
Marital  status
Single/Separated/Divorced/Widowed  182  (30.6)
Married/Co-inhabiting  413  (69.4)
Number  of  children
None  86  (14.5)
1—6 507  (85.5)
Median  =  2.0,  QD  =  0.5,  range  =  0—6
Health  insurance
Non-CSMBSa 485  (81.5)
CSMBSa 110  (18.5)
Table  2  Distribution  of  the  respondents  according  to
study  factors  and  cervical  cancer  screening.
Variables  Number  (%)
Smoking  history
Smoked/smoking  at  present  41  (6.9)
Never  554  (93.1)
Drinking  history
Drank/drinking  at  present 163  (27.4)
Never  432  (72.6)
Sexual  activity
Having  535  (90.1)
Never  59  (9.9)
No.  of  partners
No  partner  50  (8.4)
One  partner  496  (83.5)
Multi-partners  48  (8.1)
Pill  taking  history
Yes  331  (55.7)
No  263  (44.3)
Time  of  last  Pap  smear
Never  104  (17.5)
Cannot  remember  34  (5.7)
This  year  170  (28.6)
In  the  last  year  153  (25.7)
1—3  years  76  (12.8)
3—5  years 17  (2.9)
>5  years  41  (6.9)
Intention  of  undergoing  a  Pap  smear
No  intention  49  (8.2)
Not  sure  65  (10.9)
Yes,  I  intend  481  (80.8)
Cervical  cancer  screening  adherence
Maintainer  389  (65.4)
Non-maintainer  206  (34.6)
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twere  completely  ﬁlled  out.  The  median  age  was
46 years,  and  the  median  body  mass  index  (BMI)
was 23.8  kg/height2 (m2).  Three-ﬁfths  of  the  par-
ticipants  had  at  least  graduated  high  school,  and
two-thirds  had  household  incomes  of  5000—20,000
Baht ($160—645)  per  month  (Table  1).  The  majority
had at  least  one  child,  had  never  smoked,  had  never
consumed  alcohol,  had  a  sexual  activity  history,  had
one partner,  and  did  not  have  a  family  history  of
cervical cancer.  Nearly  half  of  the  participants  had
histories of  oral  contraceptive  use.  Regarding  Pap
smears, 17.5%  had  never  had  one  and  8.2%  lacked
the intention  of  undergoing  a  Pap  test  in  the  future
(Table  2).  Approximately  65.4%  of  the  women  were
considered  adherent  to  cervical  cancer  screening
(i.e., maintainers),  and  34.6%  were  non-adherent.
k
a
aAs  shown  in  Table  3, the  percentage  of  women
ho had  a high  level  of  knowledge  was  nearly
wice that  of  the  women  who  had  a  low  level  of
nowledge. Nearly  equal  percentages  of  the  women
erceived  the  threat  of cervical  cancer  as  high  and
ow, and  nearly  equal  percentages  perceived  high
nd low  cues  to  action.  One-fourth  of  the  women
ere classiﬁed  as  in  the  high  beneﬁt,  low  bar-
ier, and  high  self-efﬁcacy  group.  Regarding  cervical
ancer adherence,  the  percentage  of  maintainers
as 65.4%,  which  was  nearly  twice  that  of  non-
aintainers.
Tables  4  and  5  describe  the  associations  of
he socio-demographic  factors,  perceptions,  and
nowledge  levels  with  cervical  cancer  screening
dherence. There  were  statistically  signiﬁcant
ssociations of  occupation,  marital  status,  health
Determinants  of  cervical  cancer  screening  adherence  
Table  3  Distribution  of  the  respondents  according  to
perception,  knowledge,  and  self-efﬁcacy.
Variables  Number  (%)
Perceived  threat
High  (≥27)  298  (50.3)
Low  (<27)  295  (49.7)
Median  =  27,  QD  =  2,  range  =  10—39
Perceived  beneﬁts
High  (≥12) 154  (25.9)
Low  (<12) 441  (74.1)
Median  =  12.0,  QD  =  1.0,  range  =  3—12
Perceive  barriers
Low  (≥42)  155  (26.1)
High  (<42)  438  (73.9)
Median  =  39.0,  QD  =  3.5,  range  =  17—52
Perceive  cues  to  action
High  (≥12) 248  (41.1)
Low  (<12)  347  (58.3)
Median  =  11.0,  QD  =  1,  range  =  4—16
Knowledge  level
High  (≥6)  391  (65.8)
Low  (<6)  203  (34.2)
Median  =  6.0,  QD  =  2,  range  =  0—10
Self-efﬁcacy
High  (≥28)  148  (25.1)
Low  (<28)  442  (74.9)
Median  =  25,  QD  =  2.5,  range  =  10—40
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maintainers [26]. Married  women,  women  livingnsurance  scheme,  number  of  children,  sexual
ctivity, history  of  taking  oral  contraceptive
se, perceive  barriers,  perceived  beneﬁts,  and
nowledge  level  with  cervical  cancer  screening
dherence (P-value  <  0.05).  The  following  factors
ere not  found  to  be  signiﬁcantly  associated
ith cervical  cancer  adherence:  age,  body  mass
ndex, education  level,  household  income,  smoking
istory,  drinking  history,  family  history  of  cervi-
al cancer,  underlying  disease,  perceived  threat,
erceived  cues  to  action,  and  self-efﬁcacy.
Table  6  presents  the  ﬁnal  multiple  logistic
egression model  for  cervical  cancer  screening
dherence. In terms  of  barrier  perceptions,  the
omen  who  perceived  the  barriers  as  being  low
ere almost  twice  as  likely  to  undergo  regular  Pap
ests than  those  who  perceived  the  barriers  as  high
fter controlling  for  other  factors  (Adj  OR  =  1.97,
5% CI  =  1.24—3.10).  Regarding  knowledge  levels,
he women  with  a  high  level  of  knowledge  were
.65 times  more  likely  to  utilize  regular  cervical
ancer screening  than  were  those  with  a low  level
f knowledge  (Adj  OR  =  1.65,  95%  CI  = 1.13—2.41).
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iscussion
he  women  in  this  study  who  reported  ever  having
ndergone  a Pap  test  composed  76.8%  of  the  sam-
le; this  value  is  greater  than  the  reported  value
f 52.7%  for  the  municipal  women  in  Thailand  who
ad utilized  cervical  cancer  screening  services  [10].
n the  present  study,  the  women  who  had  under-
one at  least  one  screening  within  the  previous  5
ears was  69.9%,  and  65.4%  were  maintainers.  Sim-
larly, in  2009,  64.3%  of  the  women  living  in  the
uang district  of  the  Nakhon  Ratchasima  Province
ad undergone  cervical  cancer  screening  within
he previous  5 years  [8]. Among  Thai  women  in
orthern  California,  Chinese  Americans,  and  Viet-
amese Americans,  74—84%  reported  ever  having
een screened  for  cervical  cancer,  and  61—68%  had
een screened  within  the  last  3 years  [19—21]. In
ontrast,  in  2005,  98%  of  American  women  reported
ver having  had  a Pap  smear  test,  90%  reported  hav-
ng undergone  a Pap  smear  within  the  previous  3
ears, and  84%  were  adherent  to  screening  guide-
ines [22]. The  cost-effectiveness  of  each  country
lters the  appropriate  screening  guidelines,  and  the
ifferences  in  Asian  and  American  culture  may  elicit
ifferences  in  adherence.  Moreover,  the  rate  of  cer-
ical cancer  screening  in  this  study  may  have  been
nderreported  because  5.7%  of  the  participants
ndicated that  they  could  not  remember  whether
hey had  undergone  a  Pap  smear  test.  Therefore,
t is  not  appropriate  to conclude  that  the  adher-
nce reported  in  this  study  is  lower  than  that  in  the
.S.
A signiﬁcant  association  between  occupation  and
dherence  was  observed  in  this  study;  the  house-
ives/cleaners  were  more  likely  to  have  undergone
 Pap  test  than  the  others.  In  contrast,  no  signiﬁ-
ant association  between  occupation  and  cervical
ancer  screening  was  observed  in  another  Thai
tudy  [10].  The  highest  occupational  class  of  Ital-
an women  has  been  found  to  be  more  likely  to
dhere  to  cervical  cancer  screening  adherence  than
he lower  class  [23]. Hence,  this  study  revealed
n inconsistency  regarding  the  association  between
ccupation  and  adherence.  In the  present  study,
he women  who  lived  with  their  spouses  were  more
ikely to  participate  in  cervical  cancer  screening.
imilarly, married  and  cohabiting  German  and  Nor-
egian women  are  more  likely  to  get  Pap  tests
han are  those  who  are  being  single  or  living  alone
24,25]. The  results  of  this  study  were  similar  to
nother study  of  Latina  women  that  found  that
hose who  had  children  were  more  likely  to  beith their  spouses,  women  who  are  housewives
nd women  with  children  might  be  aware  of  the
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Table  4  Associations  between  socio-demographic  factors  and  cervical  cancer  screening  adherence.
Variables  n  Maintainers  (%)  Non-maintainers  (%)  Crude  OR  (95%  CI)  P-value
Age  group
30—39  154  81.2  18.8  1
40—49  219  88.1  11.9  0.70  (0.43—1.14)  0.147
50—60  222  85.6  14.4  0.97  (0.61—1.56)  0.912
BMI
<18.5  (underweight) 26  65.4  34.6  0.30  (0.13—0.69)  0.007
18.6—22.9  (normal  weight) 220  85.0 15.0 1
23—24.9  (overweight  1) 108  85.2 14.8 0.98 (0.54—1.76) 0.939
25—29.9  (overweight  2)  155  87.7  12.3  1.31  (0.76—2.26)  0.339
≥30  (obese)  74  89.2  10.8  1.47  (0.68—3.19)  0.325
Education  level
Higher  than  primary  school  level  365  66.0  34.0  1
Primary  school  or  lower  level  230  64.3  35.7  0.93  (0.66—1.31)  0.675
Occupation
Non-housewife  461  61.4 38.6 1
Housewife/cleaner  134  79.1  20.9  2.38  (1.50—3.76)  <0.001
Household  income
<5000  Baht  107  68.2  31.8  1.58  (0.96—2.60)  0.074
5000—20,000  Baht  397  62.7  37.3  1
>20,000  Baht  91  73.6  26.4  1.58  (0.96—2.60)  0.074
Marital  status
Single/Separated/Divorced/Widowed  182  52.2  47.8  1
Married/Co-inhabiting  413  71.2  28.8  2.26  (1.58—3.24)  <0.001
Number  of  children
None  86  38.4  61.6  1
1—6 507  70.2  29.8  3.79  (2.36—6.09)  <0.001
Health  insurance
Non-CSMBSa 485  63.3  36.7  1
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consequences  of  cervical  cancer  and  have  less  fear
and embarrassment  about  undergoing  a  Pap  smear
test. Therefore,  they  were  more  likely  to  be  adher-
ent to  cervical  cancer  screening  than  the  women
who lived  alone  or  had  no  children.
In the  health  belief  model  (HBM),  perceived
threat contains  perceived  susceptibility  and  sever-
ity [27].  Although  the  HBM  suggests  that  perceived
threat, perceived  beneﬁts  and  perceived  cues
to action  are  the  predictors  of  cervical  can-
cer screening  behavior  [27,28], perceived  threat,
perceived  beneﬁts  and  perceived  cues  to  action
were  not  signiﬁcantly  related  to  cervical  cancer
screening adherence  after  adjusting  for  the  other
factors  in  this  study.
The  HBM  indicates  that  the  perceived  barrier  is
the most  powerful  single  predictor  [27].  Similarly,
the perceived  barrier  was  signiﬁcantly  associated
with being  a  maintainer  after  adjusting  for  the
other factors  in  this  study.  Nearly  one-third  of
the women  in  this  study  admitted  that  the  top
r
v
a
h25.5  1.70  (1.06—2.71)  0.026
hree  barriers  were  that  the  hours  of  operation  of
he health  care  centers  overlap  with  the  women’s
orking hours,  being  embarrassed  about  having  a
enital exam,  and  a long  waiting  time.  Moreover,
 Thai  study  reported  that  not  being  embarrassed
y the  screening  procedure  and  having  the  time  to
articipate  in  the  screening  are  factors  that  are
igniﬁcantly  related  to  the  decision  to  attend  a  cer-
ical cancer  screening  [9]. Although  many  barriers
o undergoing  cervical  cancer  screening  have  been
eﬁned for  Latin  American,  Appalachian,  Roma-
ian, and  Malaysian  women  [29—32], there  was
o signiﬁcant  association  between  the  barriers  and
ervical cancer  screening  adherence.  Similar  to  the
resent study,  some  studies  have  indicated  that
mbarrassment  is  a  barrier;  the  Pap  smear  test
rimarily  involves  a genital  examination,  and  this
egion of  the  body  has  been  considered  to  be  pri-
ate since  ancient  times.  Health  care  costs  were  not
mong the  top  barriers  in  this  study,  although  they
ave been  found  to  be  a  barrier  of  concern  in  other
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Table  5  Associations  between  study  factors  and  cervical  cancer  screening  adherence.
Variables  n  Maintainers  (%)  Non-maintainers  (%)  Crude  OR  (95%  CI)  P-value
Smoking  history
Smoked/smoking  at  present  41  56.1  43.9  1
Never  554  66.1  33.9  1.52  (0.80—2.89)  0.196
Drinking  history
Drank/drinking  at  present 163  65.0  35.0  1
Never  432  65.5 34.5 1.02  (0.70—1.49)  0.913
Sexual  activity
Never  59  33.9 66.1 1
Yes  535  69.0  31.0  4.34  (2.45—7.66)  <0.001
History  of  oral  contraceptive  pill  use
No  263  60.8  39.2  1
Yes 331  68.9  31.1  1.43  (1.01—2.00)  0.041
Cervical  cancer  history  in  family
No  581  65.6  34.4  1
Yes  13  61.5  38.5  0.84  (0.27—2.60)  0.773
Underlying  disease
No  415  64.6  35.4  1
Yes  177  66.7  33.3  1.10  (0.76—1.59)  0.625
Perceived  threat
Low  threat  (<27)  65.8  34.2  1
High  threat  (≥27)  65.4  34.6  0.99  (0.70—1.38)  0.933
Perceived  beneﬁts
Low  (<12)  441  61.9  38.1  1
High  (≥12)  154  75.3  24.7  1.88  (1.24—2.84)  0.003
Perceive  barriers
High  (<42)  438  61.6  38.4  1
Low  (≥42) 155  76.8  23.2  2.06  (1.35—3.13)  0.001
Cues  to  action
Low  (<12)  347  62.8  37.2  1
High  (≥12)  248  69.0  31.0  1.31  (0.93—1.86)  0.121
Knowledge  level
Low  (<6)  203  57.1  42.9  1
High  (≥6)  391  69.6  30.4  1.71  (1.21—2.44)  0.003
Self-efﬁcacy
Low  self-efﬁcacy  (<28)  442  63.8  36.2  1
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aHigh  self-efﬁcacy  (≥28)  148  70.9  
tudies.  The  health  insurance  of  Thailand  covers
ervical  cancer  screening  for  all  Thai  women,  which
ight explain  this  difference  because  cervical  can-
er screening  might  not  have  been  covered  by  the
ealth  insurance  of  the  countries  of  the  women  in
he other  studies  [29,30].
The knowledge  level  about  the  risks,  the  disease
nd the  screening  for  cervical  cancer  in  this  study
as signiﬁcantly  associated  with  cervical  cancer
creening  adherence.  The  majority  of  the  women
new  that  cervical  cancer  is a  preventable  disease
nd that  having  multiple  sexual  partners  and  hav-
ng sex  at  an  early  age  increase  the  risk  of  cervical
w
o
i
d29.1  1.39  (0.93—2.08)  0.113
ancer.  The  Pap  smear  test  is  used  to  prevent  cer-
ical cancer.  However,  more  than  a  half  of  the
articipants  did  not  know  that  the  combined  use  of
ontraceptive  pills  and  smoking  increases  the  risk
f cervical  cancer  or  that  cervical  cancer  is  caused
y HPV  infection.  Similarly,  being  knowledgeable
bout cervical  cancer  screening  has  been  found  to
e signiﬁcantly  associated  with  screening  compli-
nce  in  other  studies,  and  knowledge  about  HPV
as found  to  be  less  common  [33—35]. In  contrast,
ne study  found  that  the  majority  of the  78  med-
cal workers  with  education  levels  greater  than  a
iploma examined  had  sufﬁcient  knowledge  about
550  
Table  6  Multiple  logistic  regression  for  the  predic-
tors  of  cervical  cancer  screening  adherence.
Variables  Adjusted  OR  (95%CI)  P-value
Occupation
Non-housewife  1
Housewife  2.08  (1.29—3.37)  0.003
Marital  status
Single/Separated/
Divorced/Widowed
1
Married/Co-inhabiting  1.67  (1.10—2.50) 0.015
Number  of  children
None  1
1—6  2.48  (1.46—4.20)  0.001
Health  insurance
Non-CSMBSa 1
CSMBSa 1.40  (0.85—2.30) 0.193
Perceived  beneﬁts
Low  (<12)  1
High  (≥12)  1.47  (0.94—2.31)  0.095
Perceived  barriers
High  (<42)  1
Low  (≥42)  1.97  (1.24—3.10)  0.004
Perceived  cues  to  action
Low  (<12)  1
High  (≥12)  1.41  (0.97—2.06)  0.074
Knowledge  level
Low  (<6)  1
High  (≥6)  1.65  (1.13—2.41)  0.009
a CSMBS refers to Civil Servant Beneﬁt Scheme.
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Promoting cervical  cancer  screening  via  the  use  ofcervical  cancer,  but  they  had  very  low  levels  of
awareness  of  cervical  cancer  [36]. Despite  the  high
level of  knowledge  about  cervical  cancer  among
these medical  workers,  they  also  experienced  high
barriers to  cervical  cancer  screening  that  prevented
them from  getting  Pap  smears.  Additionally,  aware-
ness of  HPV  infection  as  a  risk  factor  for  cervical
cancer is  low  in  Britain  [37].  Nearly  60%  of  female
sex workers  (FSWs)  exhibited  low  knowledge  scores
regarding  cervical  cancer,  and  these  low  scores
were signiﬁcantly  related  to  low  levels  of  education
and a  lack  of  health  insurance  [38].  HIV-seropositive
women have  been  found  to  better  understand  the
facts about  cervical  cancer  prevention  and  HPV
than  seronegative  women,  but  both  have  sub-
stantial knowledge  deﬁcits  [39]. In  summary,  the
knowledge  level  about  risk,  screening,  and  preven-
tion was  associated  with  compliance  with  cervical
cancer  screening.  However,  this  knowledge  did  not
ensure cervical  cancer  screening  adherence.  The
women  with  sufﬁcient  knowledge  about  the  risk,
screening,  and  prevention  of  cervical  cancer  may
m
p
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ore  fully  realize  that  they  are  at  risk  of  cervical
ancer compared  with  women  who  lack  knowledge.
n contrast,  women,  such  as  FSWs  and  HIV  patients,
ith lower  knowledge  levels  regarding  cervical  can-
er may  not  know  that  they  are  in  a high  risk  group,
nd this  lack  of  knowledge  may  prevent  them  from
eing aware  of the  value  of  regular  cervical  cancer
creening.
The  use  of  self-administered  questionnaires
ight have  led  to  information  bias  from  par-
icipants who  were  unwilling  to  provide  true
nformation. Additionally,  the  respondents  had  the
ight to  skip  or  refuse  to  answer  some  questions,
nd those  uncompleted  answers  were  excluded.
hese issues  may  have  distorted  the  results.  To
educe information  bias,  the  research  assistants
ere trained,  and  the  researcher  and  assistants
hecked the  data  via  random  calls  to  the  respon-
ents every  week  during  the  data  collection  time
eriod.
Histories  of  sexual  transmitted  disease  (STD)
ere not  included  in  this  study  because,  based  on
bservations  from  daily  practice,  this  issue  is more
ensitive  than  asking  about  histories  of  sexual  activ-
ties and  number  of  partners.  Patients  who  visit  PCU
o consult  about  STDs  are  typically  non-registered
atients. They  feel  uncomfortable  about  the  possi-
ility of  the  community  discovering  their  histories,
hich may  be  linked  not  only  to  having  an  affair
ut also  to  having  an  HIV  infection.  If  STD  data
ad been  collected  in  this  study,  they  might  not
ave been  valid.  Additionally,  based  on  observa-
ions from  rechecking  of  the  data  via  calling  the
espondents  and  the  responses  of  family  nurses  and
esearch assistants,  the  income,  sexual  activity,  and
umber of  partner  data  might  not  have  been  valid.
onclusion and recommendations
ncreasing  cervical  cancer  screening  adherence  is
ery important  for  reducing  the  morbidity  and
ortality of  cervical  cancer,  particularly  in  urban
reas. This  study  found  that  being  a housewife,
eing married/co-inhabiting,  having  1—6  children,
erceived  barriers  and  knowledge  about  cervical
ancer prevention  were  the  major  predictors  of
ervical  cancer  screening  adherence.  Thus  non-
ousewives,  single/separated/divorced/widowed
omen,  and  women  without  children  should  be the
rst priorities  for  promoting  Pap  test  adherence.obile screening  units,  the  creation  of  educational
rograms about  cervical  cancer,  and  stimulation
rom health  care  providers  and  female  peer  leaders
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hould  be  utilized  to  overcome  negative  percep-
ions and  knowledge  deﬁciencies.
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